INTRODUCTION
Pot marigold (Calendula officinalis L.) belongs to Asteraceae (Compositae) family and is considered one of the most popular winter annual flowering plants, it is grown as an ornamental plant in beds and boarders. The pot marigold is natively from the Mediterranean region and grows widely across Europe and North America as an ornamental and medicinal plant (Earle et al 1964) . It grows in sunny or partial shade locations and is easy to grow requiring little cultivation practices (Dole and Wilkins, 2004) . The plants produce colored flowers from bright yellow to orange, which are used as attractive cut flowers. Also, it is an important medicinal and ornamental plant (Kishimoto et al 2005) .
Salinity is an important environmental factor which limits plant growth and productivity (Allakhverdiev et al 2000 and Kaya et al 2003) . Saline soil is the soil which have an electrical conductivity of the saturated paste extract (EC) of 4 dSm −1 (4 dSm −1 ∼40 mM NaCl) or more. In most arid and semiarid areas, there is a competition between agriculture and industry for use of high quality water and that accentuated the salinity problem. The use of alternative water sources for irrigation has been promoted by landscape users. Thence, marginal quality water, somewhat saline water, will become important in arid and semiarid areas . However, the use of low quality water for irrigation affects plants in different ways, depending on the degree of salt tolerance of the species (Alarcon et al 1994) and even within a given species (Sanchez-Blanco et al 2003). Salt stress can negatively affect plant survival, biomass, plant height, plant morphology, photosynthesis, protein synthesis, energy and lipid metabolism, and the plant's ability to absorb water and nutrients (Parida and Das, 2005) . Salicylic acid (SA) is a phenolic derivative and it is distributed in the whole plant kingdom, also it is classified under the group of plant hormones. Salicylic acid has been found to play a key role in the regulation of plant growth, development and in the responses to environmental stresses (RivasSanVicente and Plasencia, 2011 and Hara et al 2012). The influence of SA application on plants differ according to the concentration of applied SA and the method of application, such as foliar spray and hydroponic culture. These methods depend on the plant species; therefore, conflicting results can be reported. In general low concentrations of SA enhances plant tolerance to abiotic stresses, while high concentrations of SA stimulate inhibitory effects on plant growth and reduce tolerance of SA Nazar et al 2011) . SA may impact a range of diverse processes in plants; stomatal closure, ion uptake and transport, membrane permeability, photosynthetic and growth rates. Exogenous application of salicylic acid improved growth and yield of various ornamental plants and vegetable crops.
MATERIALS AND METHODS
Pot experiments were carried out during the two successive seasons of 2014/2015 and 2015/2016 . Trials took place in the ornamental farm of the Horticulture Department, Faculty of Agriculture, Ain Shams University, Shoubra Elkheima, Qalyubia Governorate, Egypt. Local seeds of Pot marigold (Calendula officinalis L.) were sown in the nursery on October 1
St in both growing seasons. The seedlings were transplanted in the pots after 45 days from sowing, the seedlings were planted individually in black plastic pots 20 cm diameter filled with sand medium. Treatments were arranged in a completely randomized block design with three replicates, each replicate represented by 120 pots. After 120 days from planting, vegetative and root growth parameters were recorded included plant height, number of leaves per plant, leaf area, number of branches per plant, stem diameter, fresh and dry weight of vegetative and roots growth and roots volume. When inflorescences were full opening, number of inflorescence/plant, diameter of inflorescence, and fresh and dry weights of inflorescence were determined. Minerals content were determined represented in nitrogen, phosphorus, potassium, calcium, sodium and chloride percentages in the vegetative growth. Average leaf area (cm 2 ) was esti- Six concentrations of saline water irrigation were used tap water as control, 2000, 4000, 6000, 8000 and 10000 ppm. The saline water irrigation were prepared by using a mixture of two salts (sodium chloride: calcium chloride, 2:1, w/w) as described by Kandeel (2004) .
Four concentrations of foliar sprayings of salicylic acid were used 0, 100, 200 and 300 ppm. Salicylic acid was dissolved in absolute ethanol and then added to water (ethanol: water, 1: 1000, v/v) as described by Williams et al (2003) . Spraying of SA was done after two weeks from transplanting and was repeated every two weeks. Foliar sprayings were applied during early morning hours using a hand-held sprayer. In order to avoid interferences with different moisture levels, the same amount of distilled water was sprayed to the control plants at a given time. The spray solution was maintained just to cover completely the plant foliage. 
Effect of Saline Water
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The statistical analysis was conducted using the CoStat package program (Version 6.303; CoHort Software, USA). Data were subjected to analysis of variance (ANOVA). The differences among means of data were compared by Duncan's Multiple Range Test (Waller and Duncan, 1969). All statistical determinations were made at P = 0.05. Tables (1 and 2) show that irrigation by saline water at all concentrations levels significantly decreased all vegetative characters compared with the irrigation with tap water treatment in both seasons. While all tested foliar spraying of salicylic acid treatments significantly increased all vegetative characters compared with the control treatment in both seasons. Foliar spraying of SA at 100 ppm gave the highest values of plant height, number of leaves/plant, leaf area, number of branches/plant, stem diameter, fresh and dry weights of the vegetative growth. In most cases, under the same saline water irrigation concentration, spraying SA alleviated the effect of saline water irrigation on the plants and enhance the plant growth as compared with control treatment in both seasons. The SA spraying treatments which gave the highest alleviation of the effect of saline water irrigation on plants were 100 and 200 ppm. Furthermore, the interactive effect of saline water irrigation and foliar spraying of SA which gave the highest significant value of plant height, number of leaves/plant, leaf area, number of branches/plant, stem diameter, fresh and dry weights of the vegetative growth was obtained from the application of spraying SA 100 ppm with tap water irrigation treatment in both seasons.
RESULTS AND DISCUSSION
Vegetative growth
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As for the saline water irrigation effect on the vegetative growth characteristics, the obtained results are in agreement with those reported by Data in Table ( 3) clearly show that all tested saline water irrigation treatments significantly decreased volume of roots, fresh and dry weights of roots compared with the tap water irrigation treatment in both seasons. While all tested foliar spraying of salicylic acid treatments significantly increased volume of roots, fresh and dry weights of roots compared with the control treatment in both seasons. Foliar spraying of SA at 100 and 200 ppm gave the highest values of volume of roots, fresh and dry weights of roots. In most cases, under the same saline water irrigation level, spraying SA alleviated the effect of saline water irrigation on the plants and enhance the plant growth as compared with control treatment in both seasons. The SA spraying treatments which gave the highest alleviation of the effect of saline water irrigation on plants were 100 and 200 ppm. Furthermore, the interactive effect of saline water irrigation and foliar spraying of SA which gave the highest significant value for volume of roots, fresh and dry weights of roots were obtained from the application of spraying SA 100 and 200 ppm with tap water irrigation treatment in both seasons. Table ( 4) show that all tested saline water irrigation treatments significantly decreased all flowering parameters compared with the irrigation by tap water treatment in both seasons. While all tested foliar spraying of salicylic acid treatments significantly increased all flowering parameters compared with the control treatment in both seasons. Foliar spraying of SA at 100 and 200 ppm gave the highest values of number of inflorescences/plant, fresh and dry weights of inflorescences, while foliar spraying of SA at 300 ppm gave the highest value of diameter of inflorescence. In most cases, under the same saline water irrigation level, spraying SA alleviated the salinity effect on the plants and enhance the flowering parameters as compared with control treatment in both seasons. In addition, there was interactive effect of salinity and foliar spraying of SA on number of inflorescences/plant, diameter of inflorescence and fresh and dry weights of inflorescences, the highest significant values of number of inflorescences/plant and fresh and dry weights of inflorescences in both seasons were obtained by the application of SA foliar sprayings at concentrations 100 and 200 ppm with tap water irrigation treatment, while the highest significant value of diameter of inflorescence was obtained by spraying SA at 300 ppm with tap water irrigation treatment.
Flowering parameters
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As for the salinity and SA effects on the flowering parameters, the obtained results Table ( 5) show that all tested saline water irrigation treatments significantly decreased carotene contents in flowers and leaf total chlorophyll, while proline content increased compared with the tap water irrigation treatment in both seasons. On the other hand, all tested foliar spraying of salicylic acid treatments significantly increased carotene contents in flowers, leaf total chlorophyll and content of proline compared with the control treatment in both seasons. Foliar spraying of SA at 100 and 200 ppm gave the highest values of flower carotenes and proline contents. In most cases, under the same saline water irrigation level, spraying SA alleviated the salinity effect on the plants and enhance the plant growth as compared with control treatment in both seasons. In addition, there was interactive effect of salinity and foliar spraying of SA on carotene contents in flowers, leaf total chlorophyll and content of proline, the highest significant values of carotene contents in flowers and leaf total chlorophyll were obtained by the application of SA foliar sprayings at concentrations 100, 200 ppm with tap water irrigation treatment in both seasons. While, the highest significant values of proline content in both seasons were obtained by the application of SA foliar sprayings at concentrations 100, 200 ppm with 8000 and 10000 ppm saline water irrigation treatments, and foliar spraying of SA at 300 ppm with 8000 ppm saline water irrigation treatment in both seasons.
Leaf total Chlorophyll, carotene contents in flowers and proline content measurements
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These results coincide with those reported by Tables (6 and 7) show that all tested saline water irrigation treatments significantly decreased nitrogen, phosphorus and potassium. While, calcium, sodium and chloride percentage significantly increased in both seasons. On the other hand, all tested foliar spraying of salicylic acid treatments significantly increased nitrogen, phosphorus, potassium, calcium and survival percentages compared with the control treatment in both seasons, while it decreased sodium and chloride percentages. Foliar spraying of SA at 100 and 200 ppm gave the highest values of nitrogen, phosphorus, potassium, calcium survival percentages, while it gave the lowest sodium and chloride percentages. . In most cases, under the same saline water irrigation level, spraying SA alleviated the salinity effect on the plants and enhanced the plant growth as compared with control treatment in both seasons. In addition, there was interactive effect of salinity and foliar spraying of SA on number of nitrogen, phosphorus, potassium and calcium percentages, the highest significant values of nitrogen and potassium percentages in both seasons were obtained by the application of SA foliar sprayings at 100 and 200 ppm with control salinity treatment. While, the highest significant values of phosphorus percentage in both seasons were obtained by the application of SA foliar sprayings at 100, 200 and 300 ppm with control and 2000 ppm salinity treatments. However, the highest significant values of calcium percentage in both seasons were obtained by the application of SA foliar spraying at 200 ppm with 10000 ppm salinity treatment. Moreover, the highest significant values of survival percentage in both seasons were obtained by the application of all foliar sprayings treatments with control and 2000 ppm salinity treatments, also obtained by SA foliar spraying at 100 and 200 ppm with 4000 ppm salinity treatment in both seasons. 
Mineral analysis of leaves and survival percentage
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DISCUSSION
The SA spraying applications increased the vegetative and roots growth characters, these increments may be attributed to the increment in leaf total chlorophyll as found in Table ( 5) or the increment of the plant nutrients, i.e. nitrogen, phosphorus and potassium percentages in the vegetative growth as mentioned in Table ( Concerning the flowering parameters, SA spraying applications increased the flowering parameters. These increments in the flowering parameters may be considered as a result to the increment in the vegetative growth characters, i.e. plant height, number of leaves/plant, leaf area, fresh and dry weights of the vegetative growth and roots as found in Tables (1, 2 and 3) or may be attributed to the increase in leaf total chlorophyll as found in Table ( 5) or the increment in plant nutrients as mentioned in Table ( Concerning the effect of saline water irrigation on plant growth and chlorophyll content, salinity leaded to decrease chlorophyll content that is because of the plant digress toward producing nitrogen compound such as proline. While, SA increased photosynthesis under salt stress by decreasing cellular Na + and Cl − ions and increasing the content of nutrients (Gunes et al 2007) . Under salinity stress, an increase in NaCl in plants leads to an increase in sodium and chloride ions but may result a decrease in the other nutrients such as N, P, K and Ca. Also, salinity affects the nutritional balance of NaCl result in higher levels of Na 
CONCLUSION
This study demonstrated that foliar spraying of SA under saline water irrigation conditions induced positive effects on the plant growth, flowering parameters, and the contents of chlorophyll, flowercarotene, proline and minerals of vegetative growth of pot marigold plants. Moreover in most cases, under the same saline water irrigation conditions spraying SA at 100 and 200 ppm concentrations alleviated the salinity effect on the plants, enhanced the plant growth and increased the flowering parameters. The most effective treatments which enhance growth, flowering parameters, chlorophyll content, carotene contents in flowers, proline and mineral contents were found to be 100 and 200 ppm SA sprayings under nonsaline conditions. Further studies are required in order to determine the effect of SA under saline conditions on the net photosynthetic rate, water relations, antioxidant compounds, enzyme activity and endogenous phytohormones.
